Hallux valgus usually affects women and can be found in 23% to 28% of adults. 6, 16, 17 It is reported to be bilateral in 84% of cases 4 ; the majority of patients require surgical correction on both feet, which can be performed simultaneously or in stages. Contemporary fixation and modern surgical techniques render it possible to avoid using splints and crutches, making simultaneous, bilateral correction tolerable for a patient. 3 Nevertheless, there is still no consensus regarding simultaneous bilateral surgery for hallux valgus.
Methods
The present prospective comparative study was performed between 2010 and 2013. Forty consecutive patients were divided into 2 groups (unilateral group, 30 feet and 25 patients; bilateral group, 30 feet and 15 patients) to assess the efficacy and complication rate of these methods. In cases of bilateral hallux, it was the patient's decision which method to use-staged or simultaneous. The main inclusion criterion was hallux valgus amenable to scarf osteotomy with or without Akin procedure. Patients with surgery on the lesser metatarsals or toes were not included in our study to equalize the extent of the operation. The mean time between the surgeries was 28 ± 4.3 months in the staged group.
All our patients were female, and the mean age was 50 years (range, 38-74 years). All surgeries were performed by a single surgeon; the clinical and radiographic results were evaluated by independent assessors.
Our surgical technique consisted of lateral soft tissue release, which included an adductor hallucis tenotomy and detachment of the fibular sesamoid-metatarsal ligament, and diaphyseal Z-shaped scarf osteotomy, which was performed using a microsagittal saw. After the osteotomy, the proximal fragment was held with a towel clamp and the distal fragment was translated laterally. We used 2 cannulated 3.0-mm bone screws to stabilize the osteotomy. Akin osteotomy was performed in 49 cases (82%). Mean operation time was 37 minutes (range, 29-51 minutes); the tourniquet was applied before the incision and removed after the skin sutures were placed.
Patients from both groups stayed in the hospital for 7 days. Follow-up outpatient visits were scheduled during the second week for bandaging until suture removal. All patients were allowed to stand using a Barouk postoperative shoe the day after surgery, and they were allowed to bear weight on the heel as soon as this could be tolerated. Participants were encouraged to perform mobilization exercises for the toe. Four weeks after surgery, clinical and radiographic examination was carried out to decide whether the patients could return to normal shoe wear.
Clinical and radiographic assessment was performed preoperatively and at 6, 12, and 24 months after the procedure. 1, 10 We used the hallux metatarsophalangeal interphalangeal scale developed by the American Orthopaedic Foot & Ankle Society (AOFAS score) to evaluate objective functional results (which included pain, function, and alignment), and we used weight-bearing anteroposterior (AP) and lateral radiographs to measure intermetatarsal and hallux valgus angles. The efficacy of the intervention was also assessed by the patient satisfaction questionnaire (in terms of excellent, good, improved, and bad).
We evaluated the rate of observed postsurgical complications, including infectious complications (superficial and deep), first metatarsophalangeal joint stiffness, recurrence defined as intermetatarsal angle reaching 12 degrees, metatarsalgia, and persistent edema.
The independent t test was used to determine the significance of intergroup differences in the mean AOFAS score, mean intermetatarsal angle, and mean metatarsophalangeal angle using statistical software (Statistica 10.0.1011.0, StatSoft Inc, Tulsa, OK). The power analysis was performed by a statistician. The study had strong power to detect differences between the mean AOFAS score, mean intermetatarsal angle, and mean metatarsophalangeal angle (the power was above 80% for each analysis component). The significance was set at P < .05.
Results

Clinical Result
No statistically significant difference in pain level between the 2 groups was found preoperatively or at 6, 12, or 24 months after the surgery (Table 1) . Pain level score significantly decreased (P < .001) in the unilateral and bilateral groups to the level of 36 ± 4.9 and 36 ± 5.0, respectively, at the last follow-up visit. Functional parameters were similar between the groups ( Table 2 ). According to the data, both groups demonstrated significant improvement in AOFAS score (P < .001); however, no difference between the 2 groups was found.
Before the surgery, the majority of patients complained of malalignment (Table 3 ). Significant improvement of this parameter with a slight retrogression 12 and 24 months after the surgery was registered in both groups with no distinction between them. Significant improvement was found in both groups with no difference between them in pre-and postoperative stages ( Table 4 ). Analysis of patient questionnaires revealed that 38 persons (95%) were satisfied with the operation (excellent or good evaluation). 
Radiographic Results
No statistically significant difference was found between the 2 groups in preoperative radiographic parameters (Table  5 ). Postoperative intermetatarsal and hallux valgus angle values were significantly increased (P < .001) at further follow-up with no difference between groups (P > .05).
Complications
A total of 10 complications were found in our study: 5 feet (17%) in the unilateral group and 5 feet (17%) in the bilateral group. None of them required a revision surgery. Two superficial infectious complications were observed in our study (1 case in each group). Clinically, these led to prolonged wound healing (5-6 weeks) with crust formation. In both cases, no symptoms of infection were found after 3 months, and these complications did not influence clinical or radiographic results. First metatarsophalangeal joint stiffness was found in 3 cases (2 cases in the unilateral group and 1 in the bilateral group). All these patients had degenerative changes in the joint preoperatively, and these did not affect the patients' everyday activities.
Two episodes of recurrence took place in our study-1 case in each group. During the first year, intermetatarsal and hallux valgus angles increased notably, although they did not reach preoperative values. Both patients were satisfied with the result.
Discussion
The benefits of simultaneous bilateral surgery seem to be obvious. They include a single anesthesia induction, a single hospitalization, a decreased period of overall rehabilitation, and easier footwear selection. Yet an increased operative time, pain intensity in the first few weeks, and surgery price must be taken into account. According to our data, the use of bilateral surgery did not notably influence clinical postoperative results and rehabilitation time compared with unilateral surgery. The mean AOFAS score increased in both groups by 40 to 50 points, which accords with other authors' data. 9, 14 Similar results were shown in a study that compared return to activities of daily life and return to work parameters between bilateral or unilateral first ray surgeries and found no statistical difference between them. 8 Radiographic data assessment did not show any difference between unilateral and bilateral groups. Mean hallux valgus angle value increased by 1.1 to 1.2 degrees and mean interphalangeal angle by 0.3 to 0.5 degrees; such changes in the postoperative hallux valgus angle and mean interphalangeal angle are comparable to other authors' data. 2, 5, 9, 11, 12 Other investigators obtained similar results but considered them to be preliminary and recommended that a longer study be performed. 13 Bilateral surgery did not increase the complication rate in our study; some authors even encountered fewer adverse events in the bilateral group. 3 Simultaneous correction allowed patients to greatly decrease overall rehabilitation and sick leave periods. The majority of patients preferred bilateral correction to a staged one.
In our study, it was the patient's decision which method (staged or simultaneous) to use. Usually, if the patient had pain predominantly in 1 foot, a staged operation was preferred. The surgery was free for the patient, and the surgeon`s reimbursement did not depend on the type of correction.
The absence of differences between unilateral and bilateral groups may be due to the inpatient hospitalization for the first week, which could influence early postoperative pain management after bilateral surgery. The patients received tramadol for the first 2 days after the surgery 2 or 3 times a day, nonsteroidal anti-inflammatory drugs on demand, and physiotherapy. Moreover, analgesic requirements due to individual pain tolerability may differ greatly depending on individual characteristics, such as nationality and cultural factors.
The possibility of weight bearing as tolerated in the early postoperative period is one of the main advantages of scarf bunionectomy, which makes bilateral surgery reasonable. Therefore, our results are not applicable to bunionectomies, which require non-weight-bearing postoperatively.
One of the limitations of our study is that we used the AOFAS score, which is commonly used but has not been validated. 19 We assessed pain, function, and alignment parameters 6, 12, and 24 months after the surgery, which also may be a limitation of our study, as pain level in these 2 groups may vary greatly during the first few weeks. We did not notice any obvious difference in activity limitations due to pain between unilateral and bilateral patients. Nevertheless, we believe it might be possible to find a statistically significant difference in pain level within the first few weeks, which should be taken into account when planning surgery and supportive treatment and could become an object for future research.
Conclusion
The study revealed no difference in functional scores and radiographic parameters or rates of postoperative complications after simultaneous, bilateral correction despite the greater magnitude of the surgery with this approach.
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